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The Washington Post

Energy and Environment

Scientists say a dramatic woridwide coral
bleaching event is nhow underway




Key Messages: g‘:@iqv

* Rising temperatures are causing bleaching,
disease, and death of corals

e 2014-17 was the worst bleaching ever

 Climate change is increasing bleaching
frequency and intensity and will get worse

« 3 actions needed:
—Reduce CO,

| — Reduce Local Stress

| — Radical Conservation

(L
0,'/4 ‘ « There is hope, but we need to act now
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What is Coral Bleaching?

zooxanhelae

Most of corals’ food

comes from
photosynthesis
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What is Coral Bleaching?

Most of corals’ food zooxatllze
comes from 8 ¢

photosynthesis

. Corals can
“bleach” due to
stress

Symbiotic

. Corals exposed to
algae

high temperatures >,
and/or high light '
become stressed

. Corals eject their
algae; coral
appears “bleached”

J

i If stress is mild or brief,
corals recover, otherwise
they die
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Coral Reef Watch
5-km Satellite-Based Products

NOAA Coral Reef Watch Daily 5—km Blended Geo—Palar Mighttime Sea Surface Temperature 17 Oct 2014
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5 km CoralTemp Dataset (v3.1)
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e S — Consistent dataset 2002-2015
$ Multi-million NESDIS
reprocessing effort

Merged with OSTIA 1985-2002
v3.1 CoralTemp and CRW
products

« Data online
 Products coming soon
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“Warming of the climate system is unequivocal”

—IPCC AR5, 2014
Year-to-Date Global Temperatures

for 2018 and the other nine warmest years on record
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Global Bleaching: Last Half of 2014
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NOAA Coral Reef Watch Satellite Coral Bleaching Alert Area
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Global Bleaching: 2015

. ¥ ’_'- - B i 3 K
Thn 4 B A —4An —Anin — A =T —&n [

No Stress  Watch  Warning  Alert 1 Alert 2
| || | | I N

",

WATIONA;
20

http://coralreefwatch.noaa.gov

L/

NOAA

CORAL REEF



Global Bleaching: 2016
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Great Barrier Reef Bleaching: 2016

Hughes et al.
(2017) Global
warming and
recurrent mass
bleaching of corals
Nature 543, 373-
377
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Great Barrier Reef Mortality: 2016
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Jarvis Bleaching 2016
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Global Bleaching: 2017

NOAA Coral Reef Watch Annual Maximum Satellite Coral Bleaching
Alert Area 2017
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Multi-Year GBR Bleaching
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June 2014 - May 2017 Heat Stress

NOAA CRW Skm Bleaching Alert Area Monthly Maximum (Version 3)  Jun 2014
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2014-17 Bleaching Analysis
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June 2014 - May 2017 Heat Stress

* Longest global bleaching event ever

* Over % exposed twice (Guam 4 of 5 years)

* >65% suffered bleaching-level heat stress

* Most widespread ever, area > Washington State
* Most damaging on record

NOAA Coral Reef Watch 5 km Maximum Satellite Coral Bleaching Alert Area June 2014 - May 2017
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Rising Global Reef 06
Temperatures
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Ocean Warms,
Bleaching Increases 1%
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Ocean Warms, Bleaching Increases \;{m«,
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Ocean Warms, Bleaching Increases \;{m«,
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Coral Bleaching in Pago Bay, Guam during the 2017 bleaching
event. Photo credit: Dave Burdick/University of Guam Marine Lab.
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Coming Months
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Future Warming

Models show most coral reefs with severe bleaching annually by 2050
Reefs at Risk Reuvisited, 2011
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Source: Adapted from Donner, S.D. 2009,

Coral Reefs Ffequency (Percent of Years) of NOAA “Coping with Commitment: Projected thermal
Bleaching Alert Level 2 Events stress on coral reefs under different future
scenarios.” PLoS ONE 4(6): e5712 for use
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Addressing Climate Impacts on Reefs

3 Actions Needed:
1. Act Locally to reduce
Stressors and help recovery

2. Act Globally to reduce CO,
3. Radical Conservation

All are necessary
None is enough alone



Solutions: Reduce Local Stressors

NOAA

CORAL REEF

Local managers can:

* Increase survival
J Reduce disease prevalence
. Reduce other stressors
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Reef Bleaching
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Future World Heritage Reef Bleaching

FutureBevereBtressERCP4.5
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Future World Heritage Reef Bleaching
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Essential: Reduce Global CO,

50 See 350.org for why we
need to get back to

350 ppm in the atmosphere

~410

#0
Photo by SophieHalford

Mixing Bowl, Little Cayman
\ 24 October 2009

350

CO.inthe Atmosphere



Essential: Reduce Global CO,

Many countries in Europe, and the US, have decreased their emissions
from fossil fuels, mostly with energy efficiency and demand reduction

Nature Climate Change 9: 213-217 (2019)
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Radical Conservation: Local Geoengineering

How it will work Solar panels

Cooler water mixes with
warm, stagnant water
reducing coral stress Pontoon
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Radical Conservation: Regional Geoengineering

Large Scale Environmental Engineering

* Reduce lightstress *~ 4, S B ~ ..

e Cool reefs
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NAS Study: A Research Review of Interventions to
Increase the Persistence and Resilience of Coral Reefs
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Key Messages: g‘:@iqv

* Rising temperatures are causing bleaching,
disease, and death of corals

e 2014-17 was the worst bleaching ever

 Climate change is increasing bleaching
frequency and intensity and will get worse

« 3 actions needed:
—Reduce CO,

| — Reduce Local Stress

| — Radical Conservation

(L
0,'/4 ‘ « There is hope, but we need to act now

CORAL REEF



Thank you from the
NOAA Coral Reef Watch Team!!
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The 2014-17 Global Coral Bleaching Event and Coral Bleaching in the Anthropocene
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Ocean Warms, Bleaching Increases \;Cfm“-% \
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